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the ratio of the secondary nozzle area to primory nozzle area and the ratlo of secondary velocity 
to primary velocity, The maximum reduction was found to occur at a velocity ratio of approxi- 
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a simple theoretical model of noise generation by coplanar cocxial jets. The noise redustlon 
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INTRODUCTION 


This is Volume II of a two-volume report on an empirical ly-derived noise prediction 

method for coaxial jets. Volume I contains a description of the experimental program, 
the resulting method for predicting the noise of full-scale coaxial flow jets in terms ‘of 
maximum sideline perceived noise level (PNL), and adesign guide for noise minimiza= 


tion at constant thrust. This volume contains a listing of the experimental runs that were 
made in the course of this project. 

Table 1 shows the groups of experimental runs associated with the various flow conditions 
of the primary nozzles and the relative position of the primary and secondary nozzles. 
Half extended or retracted means the primary nozzle is displaced 5.5 primary nozzle 
diameters axially from the exit plane of the secondary nozzle. Fully retracted or 
extended refers to 11 diameters, Within each group of runs indicated in the table, there 
is an equal number of runs for each of the four secondary nozzles. For each secondary 
nozzle, the secondary flow velocity is varied between that required to give a velocity 
ratio (secondary to primary) of one-third, up to a sonic velocity. Intermediate velocity 
ratios of two-thirds and unity are interposed between these extremes if this does not 
require the secondary velocity to be supersonic, ' 


Table 2 gives a detailed listing of the actual completed runs, giving the following data: 

@ Run Number (numbers in parentheses are reruns; asterisks indicate corrections 
were made to correct the high frequency data in the vicinity of 110 degrees 
for the third anomaly discussed in Section 4.2) 

@ Nozzle Position 

© Nominal Area Ratio 

© = Primary Temperature 

e = Primary Pressure Ratio 


@ = Primary Velocity 


* Volocity Ratio (secondary/primary) 


© Mass Flow Ratio (secondary/primary) 
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Appendix A contains the computer printouts for each experimental run which have been 
reduced to include, on a single page, the following information: 


@ Model Jet Run Conditions 

© Model Jet Power Spectrum 

e@ Full Scale Jet Overall Sound Power Levels 

@ Octave Band Sound Pressure Levels from the Model Jet 


® 1500 Foct Sideline Perceived Noise Level and Octave Band Sound 
Pressure Levels for 20,000 Pounds Thrust Engine 


It should be noted that the area ratios given on the computer printouts differ slightly 
from the nominal area ratios and from the effective area ratios given in petion 3.2.2 
of Volume I, These orea ratios should be interpreted as follows: 


Computer Printout . Nominal Area Ratio 
1,000 ] 
* 2,007 2 
4,856 5 
9,788 10 


For additional details concerning the data displayed | in this volumo, see the appro- 


_ priate sections in Volume I. 
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| Coplanar 


107 (705) 
108 (722) 
109 
110 (706) 
V1 (723) 
112 (803) 
113 
114 (708) 
115 (804) 
116 
117 (726) 
118 


119 (709) 
120 (710) 

#121 (713) 

#122 (714) 

#123 

#124 (715) 


Coplanar 
Coplanar 
Omitted 

Coplanar 
Coplanar 
Coplanar 
Coplanar 
Coplanar 
Coplanar 
Coplanar 
Omitted 

Coplanar 


Coplanar 


Coplanar 


Coplanar 


Primary Nozzle 


Alone 


Coplanar 


Coplanar 
Coplanar 
Coplanar 
Coplanar 


Coplanar 


Table 2 


Experimental Run Conditions 


Pressure | Velocity | Velocity | Flow 


ae 


‘Primary 


Ft/Sec 


Table 2 (Continued) 


Primary 
Temp .~ OF 
Average 


Primary 
Pressure 
Ratio 


Primary 
Nozzle 


Position 


Run 


Number | Ft/Sec 


*125 (717)| Coplanar 


*126 Coplanar 

127 (719)| Coplanar 
*128  —~ | Coplanar 
#129 Coplanar 
*130 Coplanar 


*131 Primary Nozzle 


Alone 


*132 
+133 
*134 
*135 (720) 
#136 (809) 
#137 
*138 
#139 
*140 
#141 (721) 
*142 
143 


Coplanar 
Omitted 


Coplanar 


Coplanar 


Coplanar 


Coplanar 


Coplanar 


Coplanar 


Coplanar 
Coplanar 


Coplanar 


Coplanar 


Primary Nozzle 
Alone 


Coplanar 


Coplanor 
Coplanar 


| Coplanar 


Velocity | Velocity 


Table 2 (Continued) 


Primary | ~ Primary 
Run Nozzle Temp. ~ F | Pressure | Velocity 
Number Position Average 


Ratio Ft/Sec 


149 Coplanar 2 450 1.6. | 1176 0.72 
150 (811) | Coplanar 2 450 1.6 | 117% | 0.87 
Coplanar 5 450 1.6 1176 0.38 
Coplanar 5 450 1.6 1176 0.72 
Coplanar 5 450 1.6 1176 0.87 
154 (727) | Coplanar 10 450 1.6 1176 0.38 
155- | Coplanar 10 450 1.6 | 117 0.73 
156 (729) | Coplanar 10 450 1.6 | 1176 | 0.88 
#157 Primary Nozzle| — 450 2.5 | 1590 ‘3 


Alone 


*158 Coplanar 1 450 2.5 1590 0.41 
#159 Coplanar 1 . 450 2.5 1590 0.66 
#160 Coplanar 2 450 2,5 1590 0.40 


161 

*162 
163 

*164 (812) 

165 

*166 


Omitted - - ~ - - 

Coplanar 5 450° 2.5 1590 0.41 
Coplanar 5 450 2.5 1590 0.65 
Coplanar 10 450 2.5 1590 0.40 
Coplanar 10 450 2.5 1590 | 6.66 


Primary Nozzle} — 450 3.5 1817 - 
Alone 


*167 (732) | Coplanar 


168 Omitted - = - - - 
*169 Coplanar 2 450 3.5 1817 0.42 
*170 (734) | Coplanar 2 450 3.5 1817 0.57 
*171 Coplanar 5 450 3.5 1817 0.42 

_*172 (736) |Coplanar 5 


<b 


Table 2 (Continued) 


Run , Nozzle 
Number Position 


Coplanar 
Coplanar 


Primary Nozzle 


180 (737) | Coplanar 
181 Coplanar 
182 Coplanar 
183 (738) |Coplanar 
184 (739) |Coplanar 
185 (815) | Coplanar 
186 Cc aplaner 
Coplanar 

*188 (816) | Primory Nozzle 


*189 

*190 
191 
192 (817) 

*193 
194 (741)| Coplanar 
195 Omitted 
19% Coplanar 


Primary 
Temp.~ OF 
Average 


ay 


Primary 
Pressure 
Ratio 


Primary 
Velocity} Velocity 


Table 2 (Continued) 


Run 


Number 


*197 


*198 

#199 

*200 
201 

4202 (744) 
203 

; *204 

205 

206 -214 
215 


216 
217 
218 
219 
220 
221 
222 


223 (745) 


Nozzle 
Position 


Primary Nozzle 
Alone 


Coplanar 
Coplanar 
Coplanar 
Coplanar 
Coplanar 
Omitted 

Coplanar 
Coplanar 
Omitted 


Fully Extended 
Prisnary 


Fully Extended 
Primary 
Fully Extended 
Primary 
Fully Extended 
Primary 
Fully Extended 
Primary 


Fully Extended 
Primary 


Fully Extended 
Primary 


Fully Extended 
Primary 


Fully Extended 
Primary 


Primary 
Temp. ~ °F 
Average 


Primary| Primary 
Pressure | Velocity 


“8 


Table 2 (Continued) 


Run 
Number 


Nozzle 
Position 


Omitted 


Fully Extended 
Primary 


Fully Extended 
Primary 
Fully Extended 
Primary’ 
Fully Extended 
Primary 
Fully Extended 
Primary 
Fully Extended 
Primary 


Fully Extended 
Primary 


Fully Extended 
Primary 


Fully Extended 
Primary 


Fully Extended 
Primary 


Fully Extended 
Primary 
Fully Extended 
Primary 


Fully Extended 
Primary 


Fully Extended 
Primary 


Omitted 


Fully Extended 
Primary 


26. 
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Table 2 (Continued) 


Primary Primary | Primary 
Run _ Nozzle Temp. ~ F Pressure | Velocity | Velocity 
Number Position Average 
*241 Fully Extended ‘ 
Primary . 
242 | Omitted : 
*943 Fully Extended 
Primary 
*244 Fully Extended 
Primary 
*245 =. | Fully Extended 
Primary 
*246 Fully Extended 
Primary 
*247 Fully Extended 
Primary 
*248 | Fully Extended 
Primary 
*249 Fully Extended 
Primary 
*250 (747) | Fully Extended 
Primary 
*251 | Fully Extended 
Primary 
*252 Fully Extended , 
Primary 
*253 { Fully Extended 4 
- | Primary 
1 *254 ‘| Fully Extended 
oT Pelmary 
255° Fully Extended 
Me hes Primacy 
256. . Fully Extended 


Primary 


~l0- 


Table 2 (Continued) 


Primary 
Run Nozzle Temp. ~ OF: 
Number Position Average 


Fully Extended 
| Primary 


Fully Extended 
Primary 
Fully Extended 
Primary 
Fully Extended 
Primary 
Fully Extended 
Primary 
Omitted 


Fully Extended 
Primary 


Fully Extended 
Primary 


| 265 (750)| Fully Extended 
Primary 


266 Fully Extended 
; Primary 

*267 Fully Extended 
Primary 

*268 Fully Extended 
Primary” 

*269 Fully Extended 

Primary 

Omitted 


Fully Extended 
Primary 


Fully Extended 
Primary 


Fully Extended 
Primary 


~]]. 


) Primary 
‘essure | Velocity | Velocity 


Ratio 


1.6 


1.6 


Primary 


Ft/Sec 
1183. 


1187 | 


1187 


1605 


1603 
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Run Nozzle 
Number - Position 
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"274 
*275 (751) 


*276 


Primary 


— | *277 Fully Extended 
| : Primary — 
*278 (752) | Fully Extended 
Primary 


*279 


plat ct Senn adem cme at aca acne oct Naan alia hla aca Sasi a 
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+280 
#281 
| eg 
- 283-284 | Omitted 


De 285° —*| Fully Extended 
= - | Primary 


z 286 Fully Extended a. 8 | ' 
q Primary 


q | 287 (754)| Fully Extended 
i -_ | Primary 


288 —| Fully Extended 
Primary 


- 289 Fully Extended 
Primary Pe ae 
290 .. | Fully Extended | 7.63 foo. 
Primary e 4 


q ~12= 


Table 2 (Continued) 


Primary Primary | Primary 
Run Nozzle Temp, ~ °F Pressure | Velocity | Velocity 
Number Position Average 


Fully Extended 
Primary 


; 292~ 302 | Omitted 


*303 (753)| Fully Extended 
Primary 


| *304 Fully Extended 
Primary 


305-310 | Omitted 


Fully Retracted 
Primary 


Ful! y Retracted 
| Primary 


313-314 | Omitted 


315 Fully Retracted 
. Primary 


BS .. | 316 | Fully Retracted 


‘ * na Primary 
mC | 317-319] Omitted 
Mm. 1320s Fully Retracted 
q - | Primary ~ 
4 321 = 322 | Omitted 


m | 323 ~~ | Fully Retracted| « 


: a ey * © | Primary” 
me - | 824 - "|| Fully Retracted 
a aad es ate. & Primary 
Se =| 325-327 | Omitted 
B  - —|° 328 (832)| Fully Retracted 
q Primary 
qa 329 (762)| Fully Retracted 
a . Primary 


an: aac ST 


Ls : ~)3-0 


Table 2 (Continued) 


Primary 


Spr omaraprarseces e728 


Coy Nozzle Temp. ~ °F 
2 Position Average 
bf Fully Retracted: 
; Primary 
Fully Retracted i 
Primary 
t 
i Fully Retracted 
: Primary 
: Fully Retracted 
i Primary 
; 
ae | Fully Retracted 
foe 2 % "| Primary 
Fully Retracted 
oe Primary 
: ‘ Fully Retracted 
aes Primary 
: Fully Retracted 
aes Primary 
oo Fully Retracted 
Poo Primary 
= Fully Retracted 
BoE Primary 
Bo Fully Retracted 
— Primary . 
a: 
ae Fully Retracted 
, ; Primary ‘ 
ee Fully Retracted 
» O# Primary 
fo Fully Retracted 
Pk 
7 f 
° k: 
I h Fully Retracted 
P| 
) | . -14- 


Table 2 (Continued) 


347 (764) 


348 


349 


| 350 


351 - 407 
408 (823) 


409 
410 
41i 
412 
413 
414 (756) 
415 
416 


417 (824) 


Nozzle 
Position 


Fully Retracted 
Primary 


Fully Retracted 
Primary 


Fully Retracted 
Primary 


Fully Retracted 
Primary 


Fully Retracted 
Primary 
Omitted 


Half Extended 
Primary 


Half Extended 
Primary 


Half Extended 
Primary 


Half Extended 
Primary 


Half Extended 
Primary 


Half Extended 
Primary 


Half Extended 
Primary 
Half Extended 
Primary 
Half Extended 
Primary 


Half Extended 
Primary 


Primary 
Temp. ~ °F 
Average 


=~15— 


Primary | Primary 
Pressure {Velocity | Velocity 


eee aT ara 


Run 
Number 


Nozzle 
Position 


Half Extended 
Primary 


Half Extended 
Primary 


Half Extended 
Primary 


Half Extended 
Primary 


Half Extended 
Primary 


Half Extended 
Primary 
Half Extended 
Primary 
Half Extended 
Primary 


Half Extended 
Primary 


Half Extended 
Primary 
Omitted 


Half Extended 
Primary 


Half Extended 
Primary 


Half Extended 


| Primary 


‘| Half Extended 
4 Primary 


Half Extended 
Primary =” 


——— oe 


4 
§ 


Run 
Number 


434 


*435 


| aso : 


‘Table 2 (Continued) 


Nozzle 
Position 


Half Extended 

Primary 

Half Extended 

Primary 

Half Extended | 
Primary 

Half Extended 

Primary 


Half Extended 
Primary 


| Half Extended 


Primary 


Half Extended 


Primary 


| Half Extended 
| Primary 


Ralf Extended. 
Primary 
__ [Half Extended 
1 Primary 

Holf Extended | 
| Peimory 


Half Extended. 


| | Primary 
| Half Extended | - 
| Primary 


Half Extended 
Primary 


| Holt Extended [ 


Primary 
Half Extended | 


| Primary 


Primary | 
Temp. ~ F 
Average 


-W- . 


Primary} Primary 
Pressure | Velocity | Velacity 


Ratio 


Ft/Sec 


0.86 


0.36 


0.68 


Table 2 (Continued) 


453 
| 454 (59) 
455 


456 


| asa coy] 
sua, 
“46h 


Nozzle 
Position 


Half Extended 
Peimary 


Half Extended 
Primary 


‘| Half Extended 


Primary 


-| Half Extended 


Primary 


Half Extended | 


Primary 


_| Half Extended 
| Primary 


- 1 Half Extended 


Primary 
Half Extended 


_ | Primary 
| Ralf Extended 
Primary 
~~ T Half Extended | 


Primary 


1 Half Extended | 
[Primary 
| Holf Extended 
[Primary 


Holi Extended 


[Primary 
| Hof Extended 

+ | Pritnary 

| Half Extended 
Primary 

Half Extended | 
| Primary 


wo 


i 
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Primary | 
Temp, ~ F 
Average 


Primary | Primary 


Pressure | Velocity | Velocity | Flow 


Ratio 


FiAec 


1187 


1187 


N86 


1188 


1601 


07. 


Ratio 


0. 38 0.99 
0.72 2.42 


0.87 | 3.16 | 


| 0.38 | 2.646 | 


0.73 | S.81 


0.98. | 5.38 | 


0.88 |15.09 


0.65 2 0.97 
f 0.40 1.00 | 

foes | oo | | 
| 0.05. | a9 — 


1 0.40 | 5.18, 


Table 2 (Continued) 


Nom, Primary Primary | Primary 
Run Nozzle Area | Temp. ~ “F | Pressure | Velocity | Velocity 
Number Position Ratio Average Ratio | Ft/Sec 


‘ : Half Extended 460 2.5 1601 0.65 
Primary 


j Half Fxtended 460 3.5 1829 0.42 
“| Primary 
Half Extended 460 3.5 1824 0.57 
Primary 
Half Extonded ~ 460 3.9 1827. 0.42 
~ | Petrnctny ee oe . , 
 |Halféxtended | 2 = «| 460 3.5 | 1828 | 0.58 
. Primary s 
Holf Extended. | (460 =| 3.5) «| (1828 | «(0.42 
a || Primary : ie, 2. ; 
| 4472 0 [Half Extended | 5 | 460 3.5 -| 1825 
q- | Peimary ae ae , 


if “ F . 7 +473 Hatt txtended | | 460, | | 
Pinay 
“6a¥e | THalf Extended 
| ee 
| §75<503 | Omitted : 
ae $060. | Malé Ratvucted |. 1 
Sf iiary 
= $05 (765) | Wolf Retracted 
MH * | 806.1765) |itat? Retracted | > 
i (| $07+510 fOmitted 
mS A. S1b [Rate Reteucted 
, Primary 
§12 Half Retwacted | 
de | {Primary 
} 513-514 [Omitted 


Primary Primary | Primary : 
Run Nozzle Temp. ~ F | Pressure | Velocity | Velocity 
Number Position Average 


515 


518 
~ | Primary 
517-518 | Omitted 
4 519 Half Retracted 
Primary 
*520. Half Retracted 
Primary 
*521 Half Retracted 
Primary 
Half Retracted 
Primary 


Half Retracted 


7 Half Retracted 
Primary 


| Half Retracted 
Primary 


Run Nozzle 


Number Position 
c *532 Half Retracted 
. Primary 
x *533 (767) | Half Retracted 
i Primary 
e 534 | Half Retracted 
i Primary 
= 595 Half Retracted 
a Primary 
45.36 Half Retracted 
J Primary 
*937 Half Retracted 
Primary 


: 538 - {Omitted 
1589 ——THal€ Retracted 


{Primary 
"S40. |Holf Retracted 
ot - | Frimary 
| 541. > THalf Retracted 
fo Primary 
542, | Hol Retracted 


Primary 
Omitted 


Primary: 
Temp. ~ F 
Average 


~Zl- 


Pressure | Veiocity | Velocity 


Ratia 


2.09 


1.85 | 


3.06 


Table 2 (Continued) 


Primary Primary | Primary Mass 
Nozzle Temp, ~°F | Pressure | Velocity | Velocity | Flow 
Position Average Ft/Sec | Ratio | Ratio 


‘| *604 (836)! Primary Nozzle 4 ; 
Alone : . 
*605 Primary Nozzle . 
Alone 
*606 Primary Nozzle Z 
Alone 


_ 922~. 
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APPENDIX A 
DETAILED DATA FOR EXPERIMENTAL RUNS — 
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$42.9 90,04 #9,4) #0.2 09,40 73,6 IIA 7o,19 Palas 74.50 SS,7TA  OU,IP 85,82 24432 919,18 
$Oa.8 Go.2e AFA! A3,? OF,70 %F9,10 Yo,ez F7,42 70,353 75,08 84,00 $9,01  439,52 19,28 w10,10 
645.1 AG,T¢ Mer &3.1 66,97 74,45 TH 68 708 19 G6 Te Sd 84,16 | SULLE_ 42086. 17020_.039,0) 
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RUN NUKE NH ; se = gg 00 (BIG. 00) 3 vas 3 ime S 


AXTAL PUSTT (An OF PHrManyY w FCUNUARY i tiySe) 

PHIMARY Te met wATUNE ede eey ats SECUNOAI gg tt 
awe, SECHNNARY THOU RATINE i) ae . : MONE: * 

PRIMSOY PRESSURE HATIO 0 -* a sh0 he ee ee 
ae AREA RATIO athe Bone pe Nore , 

VELOCITY RATIO Tina ae pee pe eg ey NONE ee ee 


PRIMARY VELOCITY (FY/SFC) ea ee ee ied KoA a ene oh Pine ee 

WASS FLUW RATIO . NONE, 

PRIMARY MASS FLOW (LA/SEQ) eR TA 

THRUST (LBS) 8) EsOMe 8 Se ge 
wa ENVIFONMENTAL TEMPERATURE (8) 

ENVIRONMENTAL PRESSUKE CINGHG) aR a ac maa 


s 
ENVIBONMENTAL HUMIDITY (HEH CENT) cE OL | ee re eee 
CALIURATIUN FACTUN (MV TO Ovssu Ca) . xf : 


INSTRUMENTATION NOISE FLOOR InP) Salas nse SR, 2 5, | ae OR en eae eee ear ee a 
in SIO POWER LEVEL FOR OGTR eT 
a at a ee ee ne ot ps et Svs os 
PREQUENCY POWER (WATTS) POWER LEVEL (OH) OVERALL SOUND POVEA LEVEL eSCALED FOR THHUST ats 
OVERALL 3.223916901 145.) THRUST POWER LEVEL(99) , 
rar rere a nr erg ne MER LEVEL CY eens 
10000 W701 
$00 1.78513€-02 112.5 20000 AMD, a 
eg ie ae V65099E=4) V22.2 #0000, ~~ 18002 
000 47886t +00 131.7 80000 163.3 et eee Sa 
4000 6, 25275€ 200 137.9 OT a eg ia ee Ia ee gaa ee Te ee 
renee 1.238526 ¢01 1o0.9 a Cm si se rN 
000 7530 1E S00 139.3 : ” 
se MAG ies SRD NE 6g ses ae) WR ce oe Oo ec Pes, Pen, ee 
EXPERIMENTAL DATA. = S 
TABLE SHOWING OCTav NO aND OVEa Uyt:p PRESSUR v vVgr N wT N 
ANGLE OCTAVE BAND SOUND PRESSURE LEVELS ER 
(OEG) $00 1000 2000 4006 8000 16000 31500 ALL 
~ ¥5.0 Urey WoT TOY.8 Tid.e To2.8 You.6 Lee) Tos.6 
—— 20.0. 90,5 ___ 99,1 04,9 2082 do) Se 
25.0 69.86 99,6 107.3 11,7 114,8 $14.2 109.2 119.4 
39.0896) 9949 Be 6S 
35.0 88,6 99.1 106.8 ee 7 110,43 4136 5 iyo. ? 120.9 
40.0 67,6 98,2 Ag 7,7 71,2 a = 
4500 60.0 rT) 108.0 aa q 116.8 TEE Teer 12007 
——f p12) _ 93.6 0SsS_ dS 
55.0 @0,9 92.0 103.1 111,¢ 116.0 112.7 106.2 119.2 
F008 0439 o0,9_toes 14208 gd. amg deg ckrass 
65.0 70d 67.1 104,3 108.9 109.2 106.3 113.7 
70.6 78.0 66.5 Mee 3 lolsa 105.8 106.4 104.2 411,90 
500 PT) 85,4 92.8 96,8 103.6 105.2 104.0 10966 
__.__- 8090 76,0. 85.0 928 ———192s¢_}03e3.___Aol.7___isg 2 sematse 
W500 64,5 9206 97,8 10le3 102.3 Tol. bored 
9049 LA PY 5 TL 12% Se 1 71908 Lote aaig de 
95.0 7.1 65.0 91.6 95.9 99.3 100.1 105.2 
o. 76,) 84,2 9),4} 95 9A,8 190.2 95.5 164.9 
05.0 al 3.6 90.6 98,6 94.0 99.4 a,s 104.2 
110.0 77,2 83,6 9041 98 0. $7.5 99,2 9A? 103,9 
115.0 4,9 82.0 69,2 93,5 96,6 94.2 97,9 103,.5 
MOLVEL THRUST » 12.636 Furie SCALE THRUST & 20000.000 hs . 
“Te PROG. OaSPL CAVE aN CS SCUND PRESSURE “LEVELS qlee = 
Le a RN ED OU 2 on,3 100 2ny,) 202.2 74),8 3583,5 S29 F42R3,8 22547, 6, 
$705.8 67,2 85.9) 85.0. 66.6% 73,96 78,25 79.25 79,98 75.739 7004) = 59.97 398693 OD hS,08 
V9BSLI 979 F609) 88619” 7860 «G02 U7 FAG) OTA Oiel2 Tie?3d 55.22 95065 =74.9} 
9549.9 pose Tttn2.8) 1000. 72098 81679 _ 84,77 _ 93646 98,95 94459 APL 29 792 65,19 40269. =.) 


seas 108,0110568) 30300 72019 H2.38 91,56 95,97 96,6 9745} 90073 83030 Tled2 49,95 14.83 
199%. wepayeel [n8e6 72,88 &3.39 92,98 Q7.A)  1an.22 98,79 KERur 85,79 Ta,74 $5.89 2+.d9 
ihsze 1 To¥. jibe T 72675 BT ea v".0 100.70 102.e0 100-31 94,7) 3] Th.12 60099) 3.00 
rey. diteotiage 19664 71699 42,89 93,909 w2002F1 102052 9901), 99007 46698 7764S oh BSA 
ee rene ts 196.2 49,483 89.49) (94,19 “Loot? 167.98 9A.7e 93.21 Ar,36° 78.33 63.47 349.0 
1O9202 Vb 2C198.3) 1066) 68.23) 79.25) 90,83 99699 303.93 99,33 99476 BO? 79640 69,94 4D 
173207 104290506657 bee beg? 77.02 “ANAT Sek 100-39 98.32 93.66 ae eis ie 66.3) 44,77 
$55.) OM, 6194.5) 942d 8702 eer ne, 79 92,42 96,47 96,75 92 RR OAT 9,348 s 
iS 39603  AEPrLEEE Sa. 34 Peer sy Rie E,08 a4,79 Gaend veedo 91610 65,76 17,86 05619 aS.10 
1992-9 pnre2tiogieg) wi 66,74 race? Hy ,449 S765). 92039 99696 Fy. 26. 85.98 __ 78,29 .65.79__ 40,36 
1523.8 103.40 49.5) Weuh Oh. 9] 73,85 ALAS 7D 91.33 91.63 OI.01 AX,A9 Te.20 63,97 BOehs 
330507 402694 98.8) 95649 = 690 FI NAO HOTA Me Rd. | FOG AGFA U9LS& _ 75699 63078. 46068 
39000m todedt 94.13 9902 66.13 Tae AL.24 35.72 Hd.eS 90.08 85.14 62.96 75.34 63.25 pie ys 


P5987 sored t Si bE y Mans | MES So OLE BG DLS Sea eda © COs SL LW RAS OTe OR Yt Os 720 Y Se YT: | 


157301 ON. S406) S365 66,47 17, 3 T4989 deed} 87,5} OOP) H6.32 81.10 73.4) 1028 atenl 
1557-9 99,74 95, re Veh HOY Teese cae hy 43025 Hany A7.45 ASL? 2 A).eS TreAT _ 60024 ayete 
WS9H0D «89 SLOP «= Pe 565M 2d Tear Ae ey PLAY Lee. ee. Pe ee 2 es a. ory a Pee) 
165%.6] On, St Vee) Sted 63.69 Fae2t wey +405] hath rAQTS Poe ed 79.08 — 79,99 579% 37,26 
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189.000, 
AZLaL PUSTTION OF PRTMaRY BAT. SFCIWOAHY bhSeo} : 


UPR Ao eee ay 
mee CCT Tee Oe 8) Tee s tana Sos Gea oe oe ee 
SECONDARY TrHPEKATUME (A) = 585.000 : 
ORITMAKY PHESSUNE HATIO "Ea ® 20500 Sf av irae a ake Qe tenet ape a oe 
—_aPEa WaTIO . 
~yeaeaty wari” aap . . 
any AT (FT/SEC) © 1853-0446 
Wass FLOe wat ic s PER 
PRIMARY PASS FLOW ILH/SEC) ° 0220. 
THRUST (LAS) = 60527 . 
ENVIRONMENTAL TEMPERATURE (R} =__ 369-009 Send 
ENVINONWENTAL PHESSURE [INeHG)) = 29.700, _ 
ENVIRONMENTAL HUMIOTTY [7ER CENT) : e 
~———"CAUCTARAYION FaCvOn (HV YS DY7S0 cay OOCOCO™OTCCSC‘CS‘S 0126 a iy 
INSTRUMENTATION NOISE FLOON (98) : = . a 
C PusecR and SOUND WER LEVEL FOR MODEL JET . 
FREQUENCY POWER( WATTS) POWER LEVEL 108) OVERALL, SOUND POWER LEVEL oSca FOR THRUST 
OVERALL 2.33347€+03 143.7 THRUST POWER LEVEL(O8) 
1e000 171.5 
600 3.807SSE-02 115.9 20000 1746S 
Tééo J. 16787€-01 12560 40000 177.8 
wwe O00  IPP9E CON 8g a 
4000 @064870E*00 136.7 
pa0e TeBO795ES 00 
Té000 6e16754E200 137.9 : 
a e 


— 


—TERPERTMENYAL OATS . 
TAGLE SHOWING OCTAVE BAND AND OVERALL SOUND PRESSURE LEVEL VARIATION wITH ANGLE ae 


ANOLE octave AND 0 PRESS 


~ (Ee) L TY) 1000 2000 #000 8000 16000 31500 ale 
, e e ° 

‘2 mT 1d 102, 3 10 1,0 Jov.6 111.3 119.6 194. Oho a 8 et 
By. > $03.0 109. 02 111.5 ARS 112.9 106. i 118.6 


30 H 93,0 102.6 109 er ete ee ee 
—y3t6 ee 110.0 iz. iste ——Hi3 Het 109.5 19,6 : 
9 0927 1 Lise u 11a zeu0 


oe.0 02,5 01,2 a ante ioe $ 11057 109.6 108s a aS ra eee 9 
rr) 8 


MOOEL THRUST # 16.527 FULL SCALE THRUST =  20000,000 


To RR ORS “~UCYave "BANS SHUNT PRESSURE LEVELS 
14.4 28,7 57,5 5 3 459,9 995 8 9 6 437 


95.6 67,3( 86.5) 65.9 69.97 76,96 80.04 79,93 79,17 75.88 66.36 53.50 30.04 -12.68 -83.96 


US.7-_O7.3T 96.2). OOS EST 020% 65.51 86.96 “$5273 OY.i6 76.1) 67.00 09.36 16,25 -36.57 


“9 O2,31190,7) 98.2 78,34 83,461 69,58 99,67 93,85 91,69 82,93 13. 89 58.35 31215. 213.78 Ee 
oo00 108, 91102.99 100, 2 #03807 ua,66 91,68 93,63 95,36 fee sry aes 8, 83 18,7) 65.13 $1.68 23 

15.2 106,76196.4) 103, 75.57 65.07 92.97 95,77 96,66 62,0 69,77 468,96 

T5B Tos. S 1106.11 193. . ae ee v7.66 T5,87 ‘i oT 7 TE Be reo T3016 _ iH i 
21,2 108,9(198,4)__103.9__73,53__ 83,59 __ 92,81 _ 9749 99,51 97,28 91,4). 84,80 74,3) ORG 28,.78 


se.J YoU. Sting, sy_103.8 v2, Ma Ba Fi, i836 vary az 09, 92. 97,18 «91,21 be, st eee TPT A 67 — 333 32.38 
34.2__208,3¢105,5)_ 102.9 73.39 80.70 984,32 95,98 99,32 96.47 90,9 60,76 75,32 59,83 _95.)9 


32.1 for, 6193.9) to1, o “Tose + ~~ FY 77 ae. oe —93 0% 97,09 95,48 ‘e0.b2 64,64 §=6©75,.56 «6960.75 837.29 
bY OS,4 (16 2538 4Z__75.38_no.90_ _6ua0@__ va, aera, 2 Toe TCS OT Ce) Se Ye SO 
Sal _tossesietas meee Ci sed web D0 TANS SLOG FLGAS BBLS) Ue 79~ dThG1S 6062? 306 

$2.9 102.50 98. iF 95.6 87,09 .Te,ee 62,08 86.15 _ 90,24 99,59 67,62, 81,97__73,49___ $9, 90___ 485 _ 
23.1 “100.78 ®7,0) 93,9 67.26 73,76 * Bole 65,38 6A ‘97 AH,o0  a5,Se 77,95 71,57 SA,.19 37.19 
05.7 99,8 96,19 99,1 66,76 Ve,1o_ 79,97 __9a,e} aA, 22___67,68 44,64 7¥,08_ _70,76___37,49%___ 16,70 


00.0 96,7¢ 94.9) 98,9 66,60 “2427 “W9 233 ars ov 66,63 64,37 83,76 Ye. a 09,91 $6.09 35,44, 
65.7 97,9¢ 4,0) 91.) 56,12 73,24 70,59 Ae. 3 5,78 85,54 ast a) 17,6 54,08 38.22 

5 bn meen LEA a OCTET PCI oe Lae Th ee Ee ee ee Se Se ee 15 ae OSL COLA 322 38.73 

eae © 9,94 93,11 W¥,9 «66,40 «71,39 Thee? AY, 2 basi? | 85,15 _ age van 70,32. 7,03 .34525__92,90 
“a 


‘To edt 92, oo) 095) es, 167 To; 277 Tat os “ae wo “ey? 36” “ga, $177 61,5), 7580) ervey? 53,29 31,4) 
95206 92.2) 80,8 03,02. 09,0975, rez 7s 14382, ees 786 _83,00 75,18 60,34 _ $2,038 24,50 __ 
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ARfal FOS{TI OA OF PHTeaARY UAT. § S yrestee ee i 
WHOS {TION oO ARY WATs SECONDARY CINSe? Nevo 
Ph bata TRMbE ATURE ie : ET 
_ SECONDANY TEMPFWATURE (1) = S7Henn0 ‘ 
PUIMAKY PRYSSUME HATIO ong Pre Pig, ye eae IN age ee 
____. AREA RATIO aii Soe ° 1-000 i 
VELOCITY KaTIO 5 > °576 ; Eo 
Pup MANY VELOCITY IFT /SECt © 19542040 ; 5 
——alt FLOe wATIU ° Qedn2 
PRIMARY MASS FLOW (LE/SEC} 8 CF Tf 
THRUST (LHS) s 220777 
EMVIRONMENTAL TEMPE@ATURE (RD 906000422 ee en 
ENVIRONMENTAL PRESSURE (INeMU) S 24.690 
NVTRONMENTAL MUMTOLTY (PER COT 
CALIURATION FaCTUM (niv TO OY/SU Cm} s e326 
= INSTRUMENTATION NULSE FLOOR (08) Ls 2 |, ) 


€ POWER an UND POWER LEVEL mMOLEL JET 
FREQUENCY POWER (WATTS) POWER LEVEL (DAI OVERALL SOUND POWER LEVEL eSCALED FOR THRUST 
OVERALL 2.365686 00} 343.7 THRUST POWER LEVEL (08) 
PS ee ect ane OS pep ease ee tee eT ae TRS 10000, i?0ee 
500 $o34960E-02 117.3 (20000_. {73.2 a ee, 
os Ae es TY b) yee oe ah = beesee a ~~ ~40000 12602 
000 2.51035E°00 134.0 a 20000 179.2 Sse 
7000 $e 264506200 138.0 ee ee a ee Se ee ee ee 
Bane 7.30048E 000 134.6 : 
. °00 e < 
“3)500 204944} F 00 33.6 
ELPERTHENTAL OATA 


TABLE SHOWING OCTAVE BAND ANDO OVERALL SOUND PRESSURE LEVEL VaRTATION wITM ANGLE EE ae 


ANOLE OCTAVE wand SOU PRESSUR! ES an en ss 
(066) 500 1000 - 2000 4000 8000 16000 31500 ALL 
2000 858 03,9 08,0 09,9 889,807.) Sk. 
25.0 99.2 104,7 i20,6 113,60 112.4 109.5 103.6 318.0 
° 94,9 ___3.94,7 wu 3 a - 
—$t+s a3c6 103.9 every rey? 116.0 111.6 107.2 119.6 
40,0 91,7 03,0 1 
hs 5.6 YOO, 109,7 1,5 rer 112.0 10A,5 119.5 
$0.49. o8,3__ 98, OSS Oe ee 
$5.0 85.5 95.5 105.1 y4t,5 V4.0 11,7 107.4 136.0 
60,9. 83,6 ss 92,8 _ 3018 7 a 2 OGn00 318 8 
68.0 62.0 90.3 98.2 104,2 107 25 107.6 104,9 312.6 
? 61,1 69,2 %6 1 4,9 5 23,6 my 
78.0 oie are 7.9 99.8 403.0 103.5 101.8 sess 
$0,0 80,4 848 94.0 99,) 102.0 02,5 1094 O74! eee 
70 60.6 878 93.6 er 1 man (oe PY 106.6 
90.0 80,6 at, 92.6 90,7 99,4 29,7 9944 105.3 . 
Soames (0 teecmenes 1 Ph iepcemes | aca tk mes co, TT 94.9 1oeek Sa 
Jo0x0 79,5 65,5 9).5 95,4 99,3 99,5 94,5 194.8 = 
ad. Py 4.8 0. 4.7 Tee 3 9a.3 104.0 
10,0 78,3 84,1 90,0 94 96.6 98,9 98,2 103.8 
Sts one O38 OS 33,8 V1 2 88.0 10304 
MODEL THRUST # 22-777 FULL SCALE THRUST &  70000.000 _. 
noes We 27) Pee 7 Se OCTAVE BAND SOUND PRESSURE CEVELS 
16.9 33,7 67,5 135.0 27020 $2000 10830 21260) 8218 ee 8436.8 1697356 
795.6 84,0 A3.41 63.9 70,01 77,40 "78,49 “0 75,28 70.10 = 9,86 44,04 17,04 $32.24 $110.87 a 


$05.7 O00 TS) Si.0 72.98 63.06 65.08 85.5. ~ 86,07 61.98 Viet) S9.17 36.01 378 60025 
34%.) 99,5) 9863) _96.9_ 74,38 83,85 89,50 9073 90, 66 868978 OTe 2a_ 88] Ne1a 
00) =302,31100,8) 48,6 qea3 85.14 aatet aeons 92,606 89,58 82,046 Tate 57.80 31.08 ~11.61 
$j 2 REET ee 190.7 75,0 85,09 96 6,)4 SS,17 91,76 85,08 6,75 C) 
° STilose2t 101.7 Ta .35 09,58 THe wrt Set EY ee CLA e701 aps 7 ene 
3 _107,31105,0) 302,4 43,98 93,32 97,78 97,83 __ 94,22 4, 92_ 81,59 9 AR 50.2919 
958.) 107.81105.9) 102.5 72.42 62.17 91,60 97,30 98,10 95.18 69,46 62,47  7).36 $3.06 28.37 
89162 LOT ACD V5e2)  UNZ2_ 70629, 80,73 49, R296, 9H __ ATH 9H bOI SL 82,78 77520 9489 27 AB, 
722.) 105.5¢102,01 99.5 68,83 77,98 87,10 92,57" 94,048 93,58 aa.97 @2,e8 T2027 aera 2v,az 
$351 VOSe bh 100.9) 97,5 67,65 75592 Th BY T6299 872 A OT TO Oe SFL 
Z tees Besar 95.6 OT ene 15,10 2,00 BIAS 90,07 90,48 87,00 80.79  Thet8 SSe71 31.60 
$52.9 100.91 97,4} 9a.) 67,268 74,04 | 61,98 _ 45,88 FA, OB 64,75 ___ PS, 71__ 79,55 ~ 70032. $4.98. 31,88 |. 
$23.1 100.24 9¢.7) 93.3 66,98 = 79,72 4u,3% 8995.33 85,07 87,95 Ke,6) 74,70 «869,39 = 8,689 31695 
$05.7 99,40 SS,At 92,4 67,06 (73,87 _— HU,0%  He,lo _ AP, 901 7,91 Reged 78,33 _. 69,10 $4,394. _ 31,82 
$00.0 94,06 9.4) «99362 67609 "73,40 «74,97 A364} Ho ,02 65.30 #4189 aah post, aye 30.n7 . 
7 Q7.h¢ 94,03 99,7 66,53 73,06 7h 73 ye Cr) 1a AVS OT Ore 8 Oe, 
+18 tee oo as CTS teat Oe iS 7 le Co eel eT ee a ee ee 
542.9 94,74 93.0) 99,5 6S.90 70,97 = 76,94 HAE 89,05 OSH 2427 76,10 66,67__ 53,54. _ 24,00 
$96,3 %.0¢ 92,31 GAA 8,72 TANS 7S,PA 7G,45 0 RA) a3,95 1,85 75,60 §=665,9% = 0,51 26,41 
$55.1 Fa,5t F169 Bord «F3,eb 09,697 «75,14 HE IH ATA G22 POMS 68,00 09,00.) 2am 
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oe. 38r.Ony A SED Saas meee yee 
ARLAL PUSTTIUN OF PRIMARY BRT, SECKHPANY Se) 
ida et toeen te cons qyeser 3a EST PGRC 
Py ae TERPL BaTUME (kh) 4 __SoPevnn_ 
TOM EMAbY PRESSURE WAT EQ nr wr 3.506. ee ee ee 
= _ AKfa PATIO ee nas © _ Peto? 
~ WeReGE TY WaATIO Sg ieee Pere 38939 Oo 
mMaPY VE city Y_UPT/SEC) @ -18540%% : 
we BASY FLOW . ase 5 
PRIMARY MAS 3. fey {LOsSECr_ s e228 
THRUST (LOS) " SSE a el Phe bOO ee cia! 
AEMVIRONWENTAL TEMPERATURE (RD _© _$63-000___ : 
“ENVIRONMENTAL PRESSURE CINHG) a” 29.690 as 
ENVIRONMENTAL HUMIDITY met CENT) a ~ £12909 cS 
ALTERATION Factor (HV vsSQ tm) e 2326 
poe arene LNSTRUMENTATION NOISE F Loon 108 ) ss 87. ‘ 
SUSYTE POSER And Sour.0 POWER LEVEL FOR MODEL ott 
FREQUENCY POWER (WATTS) POWER LEVEL (08) OVERALL SOUND POVER LEVEL »ScaLeD ror IWRYST 
OVERALL 2.627376003 144.2 THRUST POWER LEVEL (08) 
10000 170.9 
800 3.39716€-02 115.3 29090 173.9__ 
rt) ea9t=01 T2006 40000 176.9 
S7524€0 Ref 90000 179.9 
4000 3-91 942E+00 13569 
ate 
14006 SIE OPE ; . 
8836E+00 Libel eS ee ERLE 
—————YKPERYAENYAL OAYS — 
TABLE SHOVING OCTAVE BAND AND OVERALL SOUND PRESSURE LEVEL VARIATION WITH ANGLE ; See ee ee 
eeu OCTAVE Bano SOUND PRESSURE LEVERS 
1880 Tooo 2000 4000 000 Teco 15005 aut 
° e ° e . e e 
gee 93 102.7 107,4 109,2 FE ener Est ceereeet Coc77 Soueees ¢ PX SRInEEnUEEE EERE DEERE 
Hee oe 02.7 306.6 Het 13.6 114.7 110.6 1961 
0,0 9 en _109,1 i 3,7 $ 4 a 
- —— Bie ot vt Se CTE 106,9 Tike 1.7 lesen ee? 
40,0 we 00,90 ont 2,2 14 4,7 & 3)9,8 
eee ag 1 ess a3 : me ate 199,9 19.) 
re! O52 4,3: 944 i ee 
te ~$1-—1BS Hist 1B 112.5 teary tie 
60.8 1.6 100.0 106.6 1,2 110,68 108,6 5,8 ean 
+3 j—--— 306 1 66201 oats 16os 7 Sanne 5} 7 ean 
70,0 95.2 101,) 105.8 112.7 


° e e 
130.0 76,0 83,4 89. 3 93. ? 96.9 97.9 99,2 103.6 aa 
emt 577) $1 62,1 88.6 93,3 Lr) oF ,4 94,6 102.9 
MODEL THRUST # 23.600 FULL SCALE THRUST @ 29000000 
— te. « HOB. SSCS OCTAVE AND SOUND PRESSUPE LEVELS 
6,4 32,9 65,7 31,8 62.9  525,8 5 70,4 6 Aaya? 
dad wa 90-6) 88,2 68,58 76.05 80,07 80.74 - 83.16 81.7% 73,37 56.69 30.53 216.78 95.03 
iT.a) 98.0 91,12 80,06 06,75 66,32 68,96 66,65 60,65 66,97 48,28 31,76 -00.19 
1548; 33 “20100; 8) 1 9659 72.00 81,8) 67,77 89,06 93.52 92,01__ 64,83 74,80 _ __S7,4 7,36 -21.73._ 
fede. T a ee tierartts or 99.f 73,34 83.02 89, IT oT. ov 93,78 94,32 66,89 77,95 62,865 36,92 ~$,03 
263502 106.4¢104.3) 100.5 73.00 82,63 90,75 93.93 9$,32 95,35 99,08 81,99 6f,% as 6,4 
isa3-b 18727 7s ee re ees 0) ek ee Fe | ae oT.21 aes %oe51 96, i oh. 223 eons sae 019 seiah_ 17. ae 
{12 207.A(105.2)_ 302618 73,29 82.08 90.78 95,50 97,58 96,35 80, A 1344 Leas oS 22.11... ts 
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1500.0 90.8¢ 66.81 84,6 63,24 69,47° 74,71 ~ 77,55 78,80 77,69 75,30 69,59 " 61.01 —~ 47,927 ~ 25.92 
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1$52.4 93.5¢ 90.1) 87.2 O3,A9 71.01 17,03 80.5) 61.59 80,7) 77,98 71,66 62.06 46.68 22.77 

“85230 — PUTT Ot TI B67 3 TS TU TI 8 8 TT 0S B09 TST SUT ABR OTT 


: 
1$05.7 92.Ag ADO) 86,4 63.16 70,36 TO,19 79,70 40,77 80.006 7,8 Mite 61.72 46,69 23,42 

~3$60.n 92.9 88,95 95.9 63,2) 69,55 79,81 79,44 RO,al TIA 7.08 70,53 61.15 46.17 °° 22,98 a 
1565.7 9.91 Paso) Ad.t 62.92 69.52 18,26 re,73 A069 Tv, ye 9 O9,7A 00,398 45,38 22,00 

“4923.1 9.2 @7,9) 65.0 62.3% 69.05 74,76 7,75 79,97 TALS Lhe da) 69,08 59.61 o4a,as 20,98 
1652.7 90.31 A701 fe.l 64,4! 47a 73,09 TW.) TA As TTPO Ya,t2 on,35 SAL76 43.35 19,44 

~3940,3 OV.7t 95,49) #9.6 60.29 ° 67.03 °° 73,87" TH AZ-— 7H,T8 TTL IG 99K BT,60- STA OUT Tee a 
$645.1 88,9¢ 85,8) 63.0 $9,907 65,17 V2 ,68 15,96 ra,e? Te,40 73,08 66,98 56.55 4.3) 15.0% 


A220 


RUN KUNBER See Mee 


[aR tones eee oe = $29, 00 (757. Oa) - 


ANTAL POSITION oF PRIMARY WRT, SECONDARY CINS.) 


~ PRIMARY TEMPERATURE (Rj ee a adecane ee 
SECONDARY TEMPERATURE (Rm) o 520.000 
~~~ PRIMARY-PRESSURE- RATT - 7 | a 
ty AREA Ratio s 3.858 a 
~~ "VELOCITY gatro : Cn rns yn Cag on = nie 
_ PRIMARY VELOCITY (FT/SEC) , = 1201-928 
“Ee “MASS FLOW RATIO Sia yn ee gy oe 
PRIMARY MASS FLOW (La/SEC) * 2345 
wien n) ERUU Ele ou ea ee . 
ENVIRONMENTAL TEMPERATURE (Ry = 516.000 
~~ E NVIRONMENTAL PRESSURE CINHGS - eg a 7. 6S G a = 
ENVIRONMENTAL HUMTOLTY (PER CENT) = 76.000 
~~" CALIBRATION FACTOR (Mv TO DY/SQ J “2025 — fe) ESSN 
INSTRUMENTATION NOISE FLOOR (0B) "= 57.607 


A et rer deteeerereeeeeeen 


RCOUSTIC- POWER -AND “SOUND “POWER LE VEL-FOR- MODEL yet ———___________ : 


FREQUENCY POWER wATTS: POWER LEVEL (OB: OVERALL SOUND POWER LEVEL sSCALED FOR THAUST r 


OVERALL 9.S2863E-02 129.8 THRUST POWER LEVEL (08) : 
ee ae Ss gle WOO ps 
: To 
$00 7.02370E=0:; 108.5 20000 159.8 
; TEU TE 8ST 900 1 52, 

2000 1.412406 -0) 121.5 80000 165.9 
== S000 2 31 865€-01-——— ~~ — 23,9 ES hg ee ee 

@000 2.26347E20} 123.5 


121.1 


18909 8g 2M OT 122.6 : 
31500 1.283036-01 


EXPERIMENTAL DATA >>> xe : 
TABLE SHOWING OCTAVE BAND AND OVERALL SOUND PRESSURE LEVEL VARIATION WITH ANGLE 
ere meee Sewanee tem er ee eee ne cnet naan en te SURE LEVEL VARI ped hate 


St ee na a a sep 
ANGLE OCTAVE BAND SOUND PRESSURE LEVELS over = 
“T——TOEOI $99 1000" ~000 "4006 8060 1 6000" 31590 at 
——T350---—-——- 6868 8 80099 88 88 8 
20.0 86.9 95.3 109.3 99.9 9468 91.6 89.8 104.7 
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WG23.1°"° 99.9% B72 Base B22 RR 26 TI S078 IT TR GD TR IB I 20 SB a ET 8g 
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“3370 $r.s er. v25% v2 wS.6 wsz Vout TUITS 
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